EGF-dependent cell cycle progression is controlled by density-dependent regulation of Akt activation.
The normal human breast epithelial cell line, MCF10A, was used to investigate the mechanism by which high-density inhibits EGF-dependent cell cycle progression. EGF-dependent Akt activation was found to be transient in high-density cells and sustained in low-density cells. High-density cells also showed decreased EGF receptor (EGFR) autophosphorylation, decreased retinoblastoma protein phosphorylation, and increased p27 protein expression. Although EGFR activation was decreased in the high-density cells, the activation was sufficient to stimulate EGFR substrates comparable to low-density cells. EGF-dependent activation of the Erk1/2 pathway and the upstream activators of Akt (Gab1, erbB3, PI3 kinase, and PDK1) showed no density dependency. Antagonists of Akt activity provided further evidence that regulation of Akt activation is the critical signal transduction step controlling EGF-dependent cell cycle progression. Both adenovirus-mediated expression of dominant-negative Akt and inhibition of PI3 kinase-mediated Akt activation with LY294002 blocked cell cycle progression of low-density cells. In summary, we report the novel finding that high-density blocks EGF-dependent cell cycle progression by inhibiting EGF signaling at the level of EGF-dependent Akt activation rather than at the level of EGFR activation.